ftotfd WT/PTS 0 a DEC 2004 



(43) HK5^^B 
2004 ^1 ^8 H (08.01.2004) 




PCT 



(10) SIJgl^BBS^ 
WO 2004/002674 Al 



(51) mmmfi^m': 

(21) mtsnamm^: 

(22) mvstama: 

(25) mvsmmontS: 

(26) mt»<iS!m<onmi 



B23K 35/26 
PCT/JP2003/008366 
2003 ^7^10 (01.07.2003) 



(30) gjfe«-r-$i: 

^#812002-191751 2002 ^7^10(01.07.2002) JP 
<#BS2003-1 1 1069 2003 ^4 ^ 16 H (16.04.2003) JP 

(71) tiimx(mm^^<±x(7)i^^miz-Di^x): h^^s 

fl£ll1*xe^tt (AUTSUI MINING & SMELTING CO., 
LTD.) [JP/JP]; =f 141-8584 MM^ fpJUB Xm-TS 
1 IS 1-^ Tokyo (JP). 



(72) 
(75) 



(NAKAUARA,Yunosukc) [JP/JP], =r 362-0021 ^3E!R 

±mni Jim 1 333-2 =^^mskm^st^^± ^ 
^Bf3Em ^m^nm^mpi saiiama (JP). - g 1^- 

(NINOMJYA,Ryuji) [JP/JP]; =r 362-0021 iMrfi 

iim 1 3 3 3-2 Hjf^matm^^seistt i^^efSSfijf 

^SWJSJBfSS^rt Saiiama (JP). 

(74) ftSA: 3t5 (SfiP . H(MiTSUISHl,Tosliiroetal.); =f 
107-0052 *«-Ta 9«1 5#H*S 

iSttS^fil 3teeii»^i*#l»0r Tokyo (JP). 

(81) ^£gf@F*3;: US. 

(84) Ji^HdSlgE;: 3 — D>y/'?#|^(AT,BE, BG, CH;CY, 
CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, IT, LU, MC, 
ML, PT, RO. SE, SI, SK, TR). 



(54) Title: Sn-Ag BASED LEAD-FREE SOLDER 
(54) MBMOi^W: 



(a) 



(b) 



o 



10x30x 1mm 



Cu 



11a 



A 



lib 



11 



11/ 




250°cx40s 



B 



A. ..ELECTROLESS Ni-10P PLATING 

B. .. DIRECTION OF PULLING (TEST) 



(57) Abstract: An Sn-Ag based leacJ-free 
solder, which comprises zinc (Zn). The 
Sn-Ag based lead-free solder allows the 
improvement of initial joint strength and the 
suppression of the lowering of joint strength 
after the heat-treatment of the joint, in the 
joining interface with an electrolessly plated 
article. 

(57) mmMisb^^ t(Dii^^miz 

>5>^^^/clCfcL^r. sis (Zn) 



wo 2004/002674 Al lllllllliilllilllllillllllllllllilllllllllili 



wo 2004/002674 



'CT/JP2003/008366 



m m m 

mtc:ifiti.h#;ie»nTVi§ m^it. #pb¥i 0-32888 o-^^$g, wm 

2001-71174 iNf^g 2001-150181 ^^|g^#M) « 

)fi¥, BGA (Ball Grid Array) lc:z:^^(DSn- 3. 5 A g ^i^fc;^>^^^ffl $ 
ni^tbX\^^^o il®Sn-3. 5Ag«^:^«, *lim^N i -PJse)o#i<D^M 

^fc, Sn-3. 5Ag^l^fc«, i!ll^:i&mVi;tis6. fl*0^^fcJ:^M©fifi[ 

«^7^^ g # s s i: ^ $ ^ c ^ j&tTit d i e> , is^a g 

Sn-3. 5AgtSAy;^J*> I T).<DWmWfim7L^t.. 



1 



wo 2004/002674 



PCT/JP2003/008366 



^CT. :^mm\t. Sn-3. 5Ag^Sn-3. 5 Ag- x 1 n tM^Mib 



^3<D^m\t. mi(Dmm\zi^^^T. ^&\zn) <Dmmmf)^o. 3~i. o 
sa%Ta5 0 . mmj()^xxiimiX-$>^:it^^m.t-r^xx-m^mmt/urz\z 

B4<D^BJ(^, ^2(D^HJ(C43ViT> Oi^i^^A (In) om» 
%7fe^^T$>^^^tC. (Zn) (D^jbP«7&^^0. 1-1. 0a»%Tfe0, 

m^xxii^x$>^:ih^«^WLt'r^xx-m^Mmt/vmz$>^o 
$>^:it^!^mfr^^^mm\z$>^c 



2 



wo 2004/002674 



CT/JP2003/008366 



ii&ii (Dip $ ommmt ^m-r ^"^yxi^^o 
msmit. m^Ai <D\itAjrz^mmvrcu^)^(Dmmm\z^^pmmm<Dm^ 

memi^. m.m.B i m-^^tz^^mi^rc.umjf^cDmmmizj^^pmf^mcDm-^ 

m7m\t. mmc 5 (D\t/yrc^mmvrzmm)^<Dmiiiiim\z^^Fmmm(Dm^ 

^8 0«, a^Al, D2. D4, D 6®^i^;^cSr^^b^K®^H-©M^l^C 
^9 0^^;, mfifeAl, D2. D4, D 6<D«^fc^^fflL7tl^i^jtc:)iaMa^C 

mio m^ifeD 6 , E 1 ~E 5 (D\iLhjfd^^m \^rz.u.m}^(DmMmz^^ 

^11 0^5, 6 , E 1 ~E 5 CD«/ufc^^ffl htcUM^CCDfrnrnz^^ 

mi 2mu. s n-Ag- 1 n-zn\tA>rz\zi5Vf^m^(Dmmmt}^ni^t 
m 1 3 mu. u.^h<Dmmm.^(Dwmm<D s em^^t^ d . (a) iammu 



3 



wo 2004/002674 



'CT/JP2003/008366 



^^mizm^^x-mmmmt/vfcit. ^^^^t^^x (sn) -m (Ag 
) m-^^^ti:^it./vmz:^\^^x. (zn) i)mia-^nx\^^^h(Dx$>^o 
ta^. xx-mmmmu/vfzti^. m (Ag) ^3-3. 5a«%@2-&L, m. 

^^XX (Sn) tVrch(D^\^^t>o tj:^. XX (Sn) \zm (Ag) 3. 5M 

^^x. (Zn) ©»«^o. 3-1. ommxtt^tftf^hK. # 

{C. 0. 7-1. ommxX'^^f^ibizB^Ll^^o (Zn) <D 

(Zn) (Dmam^^i. ommx^mx^t. wm(Dm^^m(D\^±m^M^^ 
^mmz%:b7.x-mn:mmt/vri\z^\^x. -r>v='>A (in) 

iKDt^. OS^C^A (In) ©^Jpa=&l OMM^Tfe^tL, (Zn) 

ommm^o. i~i. os«%^*r-s^$fsbvio ;^if;5:c», -iyz^^2^ (i 

\y<ts.<. (Zn) ®^*o«7i>^^o. imm%^mxh^t. m^^m. 

(r>m-vtit±^<f^}o. (Zn) (Dmmmi)^!. ommx^mx^h. is^ni* 

d^'iS T b T L S -5 T ^ ^ o 



4 



wo 2004/002674 



'CT/JP2003/008366 



^^T^ctiz^K^mmvTT.x-mmmmit./urz^^n^ni^mL'rc. 



5 



wo 2004/002674 



•CT/JP2003/008366 



<^1> 





Ag 


Cu 


I n 


Zn 


Sn 


A 


1 


3. 5 


— 










B 


1 


3. 5 


0. 5 







m 


C 


1 


3. 5 


_ 




0. 1 






2 


3. 5 


_ 


_ 


0. 3 


m 




3 


3. 5 






0. 5 


m 




4 


3. 5 








0. 7 


m 




5 


3. 5 


■ 


_ 


1. 0 


m 




6 


3. 5 


_ 


_ 


1. 3 


m 




7 


3. 5 






1. 5 




D 


1 


3. 5 




3 








2 


3. 5 




4 








3 


3. 5 




5 




m 




4 


3. 5 


____ 


6 




m 




5 


3. 5 





7 


____ 


m 




6 


3. 5 





8 









7 


3. 5 




1 0 






E 


1 


3. 5 





8 


0. 1 


m 




2 


3. 5 




8 


0. 3 






3 


3. 5 




8 


0. 5 


m 




4 


3. 5 




8 


0. 7 






5 


3. 5 




8 


1. 0 





6 



wo 2004/002674 



'CT/JP2003/0083f.6 



mim (a) iz^-r^oiz. mu(Dmi la (loxsox imm) \zmmM 
f^im (b) \,z^T^o\z. — tfi:©±iHis^-&#: 1 i(Dm\z. m>i'^(DmB\t 

hft\2 (2 X 2 XO. 1mm) ^rn-^E^-erT^Js-/ h T'U-- hTSnl^bT (2 
5 ot:x4 0 s) ^-&-r'5Ji.t{;:iO. B^i^itl O^MIBIl^Al, Bl, CI 
~C7, Dl-DT. El-ES © B^JfBtt^fc 1 2 ^ t (C^tl-^^nf^M LfCo 

/m in, n = 5 ) o 

^fc, (SEM) SLrJ^x:^;w=^=-^fcsax^^tffSg (ed 

X) \z^vyi^^^m-^wm\^. ^M'mz^^^'mm(Dm-^(Dwmm\^^m^t:L 

(1) m^!^A~c 
i) m^^m. 

±IEMA~C 1 2 ^^ffi Lyti^mM- 1 0 0?i^^!S^<3Dj|iJ^^m^T 

150^2, StC^-To 3^j::fe, tiMS^, 1 0 Ot:, 1 2 S^C, 15 ^"CCO^nM. 

T^n-e*ni 0 0 oB#Fpiffo;^o 



7 



wo 2004/002674 




•CT/JP2003/008366 



<^2> 



m. ^ 




MSH5(MPa) 




irfm (%) 


A 1 


10 0 


3 5.73 


3 3. 7 3 


5. 6 


12 5 


3 5.73 


3 2. 9 6 


7. 8 


15 0 


3 5.73 


3 0. 8 0 


13. 8 


B 1 


10 0 


3 7. 5 6 


3 4.28 


8. 7 


12 5 


3 7. 5 6 


3 1. 3 7 


16. 5 


15 0 


3 7. 5 6 


2 9. 8 0 


2 0. 7 


<m3> 






^OUli^^Wi {Mr a. J 


j^^J^'K VMr ay 




C 1 


inn 


O 0 . O O 


o o . b 1 


5 . 0 


12 5 


3 5. 38 


3 2 8 0 


7 ^ 


15 0 


3 5. 38 


3 0 5 6 


JL O • \J 


C 2 


10 0 


3 5. 8 6 


3 4. 10 


4. 9 


12 5 


3 5.86 


3 3. 4 2 


6. 8 


15 0 


3 5. 8 6 


3 1. 12 


13. 2 


C 3 


10 0 


3 6.15 


3 4. 8 0 


3. 7 


12 5 


3 6.15 


3 3. 9 1 


6. 2 


15 0 


3 6.15 


3 1. 5 6 


12. 7 


C 4 


10 0 


3 6.52 


3 5. 8 0 


2. 0 


12 5 


3 6. 5 2 


3 4.31 


6. 1 


15 0 


3 6. 5 2 


3 2. 2 0 


11. 8 


C 5 


10 0 


3 7. 0 7 


3 6. 8 1 


0. 7 


12 5 


3 7. 0 7 


3 6.20 


2. 3 


15 0 


3 7.07 


3 5. 10 


5. 3 


C 6 


10 0 


3 5.59 


3 4. 9 0 


1. 9 


12 5 


3 5.59 


3 3. 48 


5. 9 


15 0 


3 5. 5 9 


3 1. 6 0 


11. 2 


C 7 


10 0 


3 4.28 


3 3. 4 2 


2. 5 


12 5 


3 4.28 


3 1. 9 0 


6. 9 


15 0 


3 4.28 


2 9. 9 3 


12. 7 



±SB^2. 3y&^e>t3:di-5J;-5i::. m/?KB 1 (il^JPCDfe®) -I^^JMC 2—0 5 

(Mi}^jp»j&^ 0 . 3~i. omm%<Dh(D) (DUAjfzi 2^mmvrzU^\^i 



8 



wo 2004/002674 



CT/JP2003/008366 



^Tc. m^C2~C5 (MI&^SP«7J)^^ 0 . 3~1. oa«%(Dfe©) (Dlt/vfi 

u±(DZLt^^^. m^iioC2-c5 (m^mijm^^o. 3 — 1. omm%<Dh<D 
) 1 2 mmMN i - 1 0 pje)o ^ioig-&i?.®{c*5^t^t5!j^oDm^ 

5 (M^^M^n. oaa%©t)0) ®^i^7"cl2^^, -^(D^Jb^^mmizmT 

ii) l?-®)i(^i¥$<7)^<b 
— ^Jd, S n-Ag5^«^75:^:*lm^N i -P8e)o#.h(DrBltc:«, Ni-Sn 

^^X. m.l^Al (MM(DU\^^%(D) , Bl <Mmm<D^(D) . C5 (M^mjD 

a/&u. oa»%©fe(D) 2 ^^;ffiUfcsii^M-i ocDift^jaa (100 

12 SIC, ISO-CcD^^am) lc:J:'5±lB#®«®JP$(^^Btig'(b<lrP'^fec 

ot)®) , C5 {-m^miamifii. omm%<D%(D) (D\t/vtzi2^'^m\^tz.u. 



9 



wo 2004/002674 



'CT/JP2003/008366 



(2) mi^D 
i) m^^m 



<m4> 



u ^ 






iST^ (%) 


A 1 


3 5. 7 3 


3 2. 9 2 


7. 9 


D 1 


3 6.87 


3 5. 2 0 


4. 5 


D 2 


3 6. 5 0 


3 3. 7 9 


7. 4 


D 3 


3 6. 2 5 


2 8. 5 5 


2 1.2 


D 4 


3 4. 5 7 


19. 9 6 


4 2.3 


D 5 


3 4. 0 9 


18. 4 1 


4 6.0 


D 6 


2 9. 2 0 


13. 0 3 


5 5.4 


D 7 


2 4.48 


15. 4 0 


3 7. 1 



^4}^>^e>:b75^§ck"5ic:, m^D4~D7 yi^^Amumf)-^ 6mm%&.±<D 

<D) ©^i^3/5: 1 2 Sri^ffl VfcU^h- 1 0 tCit^T, ^»iC!)il^5^^;&«i£TbTb 
^'=>rCo mfifeD3~D7 (-r >i^'^A^ilO«>«>^5a»%l^;^Ji<Dfe<3D) 

fc: 1 2 ^^ffi L;^ci5a:®i>t 1 0 izit^x. mMm^cDm^^mi^^^T l.t u * o fee 

ii) l^-SScDiP^OD^-fb 

M^D2, D4, D6 (-r>>^C7AmiD»;o^4fi*%, 6aa%. 8aa%(D 

1 0 



wo 2004/«02674 



•CT/JP20()3/008366 



h(D) 0\t/urzi 2^^mLrzU^h'i oommm (i o ot:) \z^^m$&^m 
Ai minuv<Dh(D) (D\t/vrci 2^^mLrz.um)^i ocomimm (loot: 

) mt/vfci 2^i^mvrcmmh-i o (Dmmmiz^^ti-m^mm(Dm^(Dmmm. 

i^rcu.^h'i o(Dmmm{z^^mm^mm(Dm-^<Dmmmtiit. u^ai min 
^(Dmmmtizit^x^^ < u-Dx^^^rzo 

(3) m^E 
i ) m^^m 

1 0(Dm^^^(DmM^t^^^Tm(Dm5{z^ro it^<Drciii>. -hiBm^De c-r 
mo^m^mmhrnmr^o mmmu. i o ox:<Dumxi o oommn-D 



1 1 



wo 2004/002674 




•CT/JP2003/008366 



<^5> 



m. px, 


f^xisSHU CMP a; 


f^jJOfS-fe (MPa) 


i&TW' (%) 


D 6 


2 9. 20 


13.03 


5 5.4 


E 1 


3 3. 6 8 


2 8. GO 


16. 9 


E 2 


3 3. 6 1 


3 0. 0 5 


10. 6 


E 3 


3 4. 17 


3 4. 3 0 


0. 0 


E 4 


3 4. 2 4 


3 4. 10 


0. 4 


E 5 


3 5. 7 5 


3 4. 9 9 


2. 1 



^5j{|ie>*5>&^^J:"5}C, M^&»Lfem^E 1~E 5CD«^;^l 2^-155^^ 

fe-r^T^i^i^jt 1 0 {c:feViT«, M^a^Jnoj^cCi^^M^D 6 (D^i^}^c i 2 
ii) ^mm(Dm^<Dm^t 

m (10 0°C) fw<fc§tuia^MScoff$®Mmt;§p^;^o ^©iSS^^^l 0, 

mvr^u^)^! o<DmMm (i 0 ot:) \z^^mm^mm(Dm-^(Dmm^ithm 
mo, 1 im-^^^t>:^^^^^\z. mtE^mmit. ^(Dm^7i)mmmzm^T 
iiJiT. m^^mMvrcm.^E i~e 5(Z)«^^l 2^^mhrz.u^>^i o<d 

m^f)^\z/i-^^'fy^'orco mz. m^KE3~E5 (m^mmmifi^o. 5-1. omm 
%<Dh(D) (D\t/vrdi 2 ^^ffl Lfeiii^jt 1 o<Dmmmizj^^mmnmm(Dm^ 

1 2 



wo 2004/002674 



■CT/JP2003/008366 



1 oommmizj^^mB^wmom-^ommmtizit^x. 4¥mz/b^<u^x 

z.(Dz.hti^^. m^commzi^-oxmrnwrnmco^mmm-^n. emtccto 
m9m^(om^^km.(o\!kytimm-^nx\^^^t^^^ti^o j;ot> m^^k^<D 
^'r^mut^\z\t. MtB#®s®^s^*fliM-r§ z. tffimit)xm.-^x^^t\^^ 

f^^o\z. M^(DmM\zi^ri}^n'i&timy't^z.tti^m^^M:Lt-fy^^. j&n 
it^#^T^<h, M^'^mM^o. 7aa%OT<hf ^cit/e>w^LVio 
*;rc. m^D 6 1 2 \ytcM.^¥r i 0 ©fi^jas^ ( 1 0 0 1: X 1 

^'mjt)pa/&^^ 1 . 0 mm%(D%(D) ®«^fc 1 2 vtcum^^ 1 0 ©naMsm 

(1 0 CCX 1 0 0 OBtrBl) ©MIB#®J1©SEM^*^^1 3S (b) JC^^-o 

(1) Sn-3. 5 Agt;:Mlb'^o. 3~i. Ott*%^Jq-r§ii<hJc:<^D. 10 

m(D'm^^&<D^±.msm^m\z^^m^^m<D^y^mtmt^x^ d . wiz. 
mm^o. 7-1. omrnxmrnr^t. ^(Dm^ffim\^<±^<u^o ^tc. 

(2) S n-3. 5 Ag-x I n(D,m¥5t^»> ID^lc43ViT. -f >>?'^A(0^ 

5mm%&.±hr^^hi&-fv. 8mm%<Dt^\zM±(Di^T^±crzo m^^m 
<Di^r^^\^m^ vTzumh-iz^i^^xu. mn^^'mm(Dfi^m-^^±^\^Mt%\^iz$>'D 



wo 2004/002674 



'CT/JP2003/008366 



(3) S n-3. 5 Ag- 8 I ntCM^^^Jp-rs^. ^M(Dm^^m7!)^\^±V 

(4) Sn-3. 5Ag-8 I mmmt^t. MlBI^M^7&^^;^#< ^Kfif 

^mm<D7.x-m^mm\t/ur£iz^n\t. mm (zn) 7f)mm-^nx\,^^(DT. 



1 4 



wo 2004/002674 



'CT/JP2003/008366 



(zn) -^miin-^nxi^^ 

■^>i^^A (In) 5&t;^e>tc^Jn$nTVi'g> 

(Zn) ommmfi^o. 3 — 1. omm%x$>D. 
mui}^7.xmsmxh^ 
^t^^WLt.'T^T.x-^^^m'ihjtzo 

-r^v'^A (I n) (Dmisamffil ommx^mx^^iimzs 

(Zn) (D^Jn«>&^*0. oa»%Tabt), 



wo 2004/002674 



'CT/JP2003/008366 



1 6 



wo 2004/002674 



CT/JP2003/008366 



^1 11 



10 X 30 x1mm 



(a) 



Cu 



11a 



lib 



-11 



(b) 



10x5nm 



11 



n 



12 



250*'Cx40s 



21 



— 11a 

— 1.1b 

•lib 
■11a 

—-11 



•10 



1/8 



wo 2004/002674 




CT/JP2003/008366 



M2m 



Ji 

(D 

m 




500 1000 1500 

mmmm v/t/s'/2 



2000 




0 500 1000 1500 2000 



2x^8 
^ m I^C (MMIJ26) 



wo 2004/002674 




CT/JP2003/008366 



M4m 



^ 5 



a/i!cC5 




0.0 



500 1000 1500 



2000 




500 1000 1500 



2000 



3/8 



wo 2004/002674 




•CT/JP2003/008366 



^6 ^ 



M7m 



mm] 




1000 



1500 



2000 




4/8 

m ^ m m. imm 



wo 2004/002674 



CT/JP2003/008366 



^8 



m9 



mf&M . D2. D4. D6 




500 1000 1500 



2000 



mf&A^ . 02. D4, D6 



0) 

m 




500 1000 1500 



2000 



5/8 

^ m. (mm) 



wo 2004/002674 



CT/JP2003/008366 



mi om. 





(urn) 




4.5 




4 0 




3.5 




3.0 


m 


2. 5 ^ 


(D 


2.0 


m 




1.5 1 




1.0 




0. 5^ 




0.0 

( 



mmD6. E1~E5 




500 1000 1500 



♦ 


06 


■ 


El 


A 


E2 


• 


E3 


A 


E4 


O 


E5 



2000 



^i&me. Ei~E5 




♦ 


D6 


■ 


El 


A 


•E2 


• 


E3 


A 


E4 


O 


E5 



500 1000 1500 



2000 



6/8 



mm ^ m mnm) 



wo 2004/002674 



'CT/JP2003/008366 




7/8 

^ # X. ^ ifit (mm) 



•CT/JP2003/008366 



^1 3[2| 



Solder (a) Sn-3.5Ag-8In 

Ni-Sn reaction, layer k 



•'1 V I 



Ni-P plating 



Solder 



(b) Sn-3.5Ag-8In-lZn 



Ni-Sn reaction layer 



Ni-P plating 



5um 



8/8 

# X ^ (mm) 



BEST AVAILABLE COPv 



INTERNAUdlBt SEARCH REPORT 



lull iiH^^il ijiiilii il No. 

PCT/JP03/08366 



A. CLASSinCATION OF SUBJECT MATTER 
Int.Cl"' B23K35/26 

According to Inlemational Patent Classification (IPC) or to both national classification and IPC 

B. HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. 01*^ B23K35/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



EP 612578 Al (AT & T Corp . ) r 
31 August, 1994 (31.08.94), 
Page 3, right column 
& JP 6-238479 A 

JP 2002-185130 A (Fujitsu Ltd.)/ 
28 June, 2002 (28.06.02), 
Table 1 
(Family: none) 



1-5 



1,3,5-7 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* special categories of cited documents: "T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means < 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the applicaUon but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot t>e considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 September, 2003 (16.09.03) 


Date of mailing of the inlemational search report 

30 September, 2003 (30.09.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1998) 



/ J P 0 3/0 8 3 6 6 



A. ?^m<omi-^^m<o^m mmo^m-^^m (i po ) 

Int.Cl' B23K3 5/2 6 



Int. CI' B 2 3K3 5/2 6 



B:^mMmmM<^n 1922-1996--^ 

B:^m''ukmmmm^^jim 1971-2003^ 

B:^mmmmmmM^Am i994-2oo3<¥ 

B^mmmmm^m'&m 1996-2003^^ 



;^7 7=-=rv) — sK 



X 



X 



EP 612578 Al (AT & 
4 . 0 8. 31, 3 M^m & J P 



T Corp.) 199 
6-238479 A 



JP 2002-185130 A (S±ii^^#%l:) 2 0 0 2. 
0 6. 2 8,^1 (:7T^V-fj:l^) 



1-5 



1, 3. 
5-7 



±<Dxm.t<o^ mm^i^t-ox^mxh^m-^iz 



16. 0 9. 0 3 



B^H'^f^^TT (I SA/J P) 
S^-d^-f - 100-8915 



30.09. 03 



4K 



8 3 15 



Mnm-^ 03-3581-110 1 P^B 3 4 3 5 



1^5S;PCT/I S A/2 1 0 (^2--^—:^) (1 9 9 8^7^) 



